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NRC80). Protracted exposures delivered either as continuous low-dose-
rate exposures or multiple-increment fractionated exposures give a linear
response over the dose range of 200 R to 600 R. The mutation rate
is between 1.1 x 10~8 and 3.0 x 10~8/locus/rad, depending on certain
assumptions concerning the spontaneous rate and the use of data from
older females (Ru77). This is clearly below the value for males by a factor
of 2 or more, while the high-dose-rate value is greater than the value for
males by nearly a factor of 2. The dose-rate factor is therefore at least 10
for females, compared with only 3 for males.

The limited data for fission neutrons give a mutation rate of about
145 x 10~8Aocus/rad, as derived from the data of Russell (Ru72) for single
doses of 30, 60 and 120 rad. Assuming no dose-rate effect for neutrons,
the RBE value would be 5 at high dose rates of low-LET radiation and 50
or greater at low dose rates.

Other Variables

Age

Age may influence the response in two ways: from variation in age at
exposure and age at testing, which may also be confounded with elapsed
age since the last exposure. For young adult male mice exposed for
12 weeks and then mated for the following 18 months, there was no age-
related variance in the mutation rate; the rate remained essentially constant
(Ba66). In a study reported by Russell and Kelly (Ru82a) four groups of
males were each exposed to radiation for 8 weeks. The first group began
receiving radiation at 9 weeks of age, and the three subsequent groups
began exposure at 90-day intervals. No significant dependence on age was
observed. Thus, for adult male mice, age does not appear to influence the
mutation rate.

For female mice, the elapsed time since last exposure is critical because
of the sensitivity of the dicryotene oocyte to the lethal effects of exposure.
The mutation rate in the first week is usually somewhat lower than that in
the second through sixth weeks, whereupon the rate drops to zero (Ru77).
One set of data reported by Russell (Ru63) suggested that older females
(6 to 9 months of age compared with those 2 to 4 months of age) had a
significantly higher mutation rate in their second litters but not in their first
litters. This seems to have been an isolated observation that has not been
confirmed.

Some data are also available on the response of male and female
mice exposed during prenatal, neonatal, and juvenile age periods. The
data are from a mixture of experiments and conditions. Searle and Phillips
(Se71) exposed mice to 108 rad of fission neutrons over a 1 week period
prior to day 12 of gestation and then test-mated the animals as young